Human neutrophil cytosolic activation factor of the NADPH oxidase. Characterization of activation kinetics.
The kinetics of sodium dodecyl sulfate-induced activation of respiratory burst oxidase (NADPH oxidase) in a fully soluble cell-free system from resting (control) or phorbol myristate acetate (PMA)-stimulated human neutrophils were investigated. In a cell-free system containing solubilized membranes and cytosol fractions (cytosol) derived from control neutrophils (control cell-free system), the values of Km and Vmax for NADPH of the NADPH oxidase from control neutrophils continuously increased with increasing concentrations of cytosol, but with increasing concentrations of solubilized membranes from the control neutrophils, Km values continuously decreased, suggesting cytosolic activation factor-dependent continuous changes in the affinity of NADPH oxidase to NADPH. In a cell-free system containing solubilized membranes and cytosol prepared from PMA-stimulated neutrophils, NADPH oxidase was not activated after the addition of NADPH. However, cytosol from control neutrophils activated the NADPH oxidase of PMA-stimulated neutrophils in a cell-free system. Cytosol from PMA-stimulated neutrophils did not activate the control neutrophil oxidase, although it contained no inhibitors of NADPH oxidase activation. The results suggest that, in PMA-stimulated neutrophils, cytosolic activation factors may be consumed or exhausted with an increasing period of time after the stimulation of neutrophils, and that the affinity of PMA-stimulated neutrophil NADPH oxidase to NADPH may almost be the same as that of control neutrophil oxidase. It was concluded that the affinity of NADPH oxidase to NADPH was closely associated with interaction between solubilized membranes and cytosolic activation factors, as indicated by the concentration ratio.